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ABSTRACT 

Objective: To identify scales that 
can establish a quantitative assessment 
of delirium symptoms in critically ill 
patients through a systematic review. 

Methods: Studies that evaluated 
delirium stratification scales in patients 
hospitalized in intensive care units were 
selected in a search performed in the 
MedLine database. Validation studies 
of these scales and their target patient 
populations were analyzed, and we 
identified the examiner and the signs 
and symptoms evaluated. In addition, 
the duration of the application and the 
sensitivity and specificity of each scale 
were assessed. 



Results: Six scales were identified: 
the Delirium Detection Score, the 
Cognitive Test of Delirium, the 
Memorial Delirium Assessment Scale, 
the Intensive Care Delirium Screening 
Checklist, The Neelon and Champagne 
Confusion Scale and the Delirium 
Rating Scale-Revised-98. 

Conclusion: The scales identified 
allow the stratification and monitoring 
of critically ill patients with delirium. 
Among the six scales, the most studied 
and best suited for use in the intensive 
care units was the Intensive Care 
Delirium Screening Checklist. 

Keywords: Delirium; Evaluation/ 
methods; Scales; Sensitivity and 
specificity; Intensive Care Units 
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Delirium is a common neurological dysfunction observed in intensive 
care units (ICU). Its incidence ranges from 5 to 92% according to the 
population studied,"'^* and delirium is associated with high mortality, 
longer ICU hospitalizations, extended periods of mechanical ventilation, 
and long-term cognitive and functional deficits. 

Despite being a major neurological syndrome, delirium is 
underdiagnosed,*''^' particularly in patients on mechanical ventilation.'^ '''^' 
Based on this observation, several tools have been developed to facilitate 
the diagnosis of delirium in critically ill patients. 

The criteria recommended by the Diagnostic and Statistical Manual 
of Mental Disorders, 4* edition (DSM-IV), and the International 
Classification of Disease, 10* revision (ICD-10), are the most frequently 
used tools in individuals -who are able to communicate verbally and are 
typically used by professionals specialized in the neuroscience field. In 
critically ill patients, the diagnostic scales most commonly used due to 
their simplicity and adequate accuracy are the Confusion Assessment 
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Method for the Intensive Care Unit (CAM-ICU) 
and the Intensive Care Delirium Screening Checklist 
(ICDSC)/'-"' However, both the DSM-IV and the 
ICD- 1 0 as well as the CAM-ICU tools are dichotomous 
and do not permit stratification according to the 
severity of the condition. The DSM-IV and ICD- 10 
are based on the signs and symptoms necessary to 
diagnose or exclude a certain pathology (including 
delirium). In turn, the CAM-ICU was created based 
on the DSM-IV criteria to facilitate the diagnosis of 
delirium in the ICU and to allow the assessment of 
patients on mechanical ventilation (who are unable to 
communicate verbally). The CAM-ICU only permits 
diagnosis and does not establish a correlation with the 
severity of the condition. 

The present study aimed to systematically review 
the scales that are able to establish a quantitative 
assessment of delirium symptoms in critically ill 
patients. 

METHODS 

An extensive search was performed in the MedLine 
database to identify studies that addressed delirium 
assessment and stratification scales in ICU patients. 
A search was performed for the keywords "delirium", 
"acute confusion", "confusion state", "confiasional state", 
"acute confusion state" and "acute confiasional state", the 
associated terms "scales", "scores", "state", "measures", 
"measurement", "questionnaires", "evaluation", "levels", 
"indices", "assessment", and "instrument" and the terms 
"ICU", "critical care", "ICU patients", "sensitivity", 
"specificity", and "accuracy". 

Subsequently, limits and inclusion criteria were 
established. Studies that addressed scales for a 
quantitative assessment of delirium were the main 
inclusion criterion. Only studies published in English 
and performed in adults (over 1 8 years) were analyzed. 
The results of the application of search filters, limits, 
and the inclusion criteria are described in figure 1. 

The final search strategy was as follows: ((((ICU) OR 
critical care) ORICUpatients)) AND ((((((((((dehrium) 
OR confusional state) OR confusion state) OR acute 
confusion) OR acute confusion state) OR acute 
confusional state)) AND (((((((((((scales) OR scores) 
OR state) OR measurement) OR questionnaires) OR 
evaluation) OR indices) OR levels) OR measures) OR 
assessment) OR instruments))) AND (((sensitivity) 
OR specificity) OR accuracy)) AND (Humans [Mesh] 
AND (English[lang]) AND adult[MeSH]). Two 



67 articles 



Excluded 



Included 



2 review 

2 editorial comments 

7 with patients not in the ICU' 

23 with other clinical 

syndromes 

1 delirium related to 

alcohol 

23 diagnostic scales* 



9 articles 



Figure 1 - Diagram of the results of the application of search filters, limits, and 
criteria for the inclusion of the delirium rating scales, icu - intensive care unit. * Some of 

the studies not performed with patients in the ICU or those that involved dichotomous scales were used only 
as additional information for the study and were excluded from the results presented. 



authors independently performed the search for the 
studies. Possible divergences regarding the studies 
selection were resolved with a discussion between all 
of the authors. 

After the selected studies were analyzed and the 
scales that would be used were identified, a new search 
for the specific name of each scale was performed to 
obtain further information. 

RESULTS 

After applying the search filter and considering 
the limits and inclusion criteria defined for the 
present study, six scales were selected that were able to 
quantitatively identify the symptoms of delirium (each 
one is briefly described and analyzed below). Table 1 
describes the studies included in the review. Table 2 
presents a comparative summary of all of the scales 
included in the study. The description of the variables 
present in each scale is shown in table 3. 

Delirium Detection Score 

The Delirium Detection Score (DDS) is a validated 
scale that considers eight of the symptoms of delirium. 
Each one of these symptoms receives a score of 0, 1, 
4, or 7 points.""*' The scale was created by modifying 
an instrument for the evaluation of alcohol withdrawal 
syndrome (Clinical Withdrawal Assessment for Alcohol 
- CIWA-Ar).*^^'^*' Therefore, it is a useful scale to assess 
the degree of delirium and guide treatment, and the 
tool may also serve as a diagnostic scale. The scale 
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Table 1 - Articles included in the review results 



Author 


Journal 


Year 


Type of study 


Scales addressed in the study 


Included by the search criteria (N 


=9) 








HartetalJ"! 


Psychosomatics 


1996 


Validation 


CTD 


HartetalJ"! 


J Psychosom Res 


1997 


Primary 


CTD (abbreviated form) 


Bergeron et al."°' 


Intensive Care Med 


2001 


Primary 


ICDSC 


Otter et a\'"' 


Neurocrit Care 


2005 


Validation 


DDS 


Van Rompaey et al."*' 


Crit Care 


2008 


Validation 


NEECHAM 


Osse et al.™' 


Interact Cardiovasc Thorac Surg 


2009 


Comparative 


DRS-R-98 


Shyamsundar et at"" 


J Crit Care 


2009 


Validation 


MDAS 


Gusmao-Rores et al."" 


Clinics (Sao Paulo) 


2011 


Validation 


ICDSC 


Neufeld et al."=' 


Psychosomatics 


2011 


Validation 


ICDSC 


Included after a second search, specific for each scale (N = 7) 








Breitbart et alt'" 


J Pain Symptom Manage 


1997 


Validation 


MDAS 


Immers etal.™ 


BMC Nurs 


2005 


Validation 


NEECHAM 


Fadul etal.i^'i 


Support Care Cancer 


2007 


Validation 


MDAS 


de Negreiros et al."" 


Int J Geriatr Psychiatry 


2008 


Validation 


DRS-R-98 


Radtkeetal."" 


Br J Anaesth 


2008 


Comparative 


DDS 


Radtke et ai.™ 


World J Surg 


2010 


Comparative 


DDS 


Tomasi et al."^' 


J Crit Care 


2012 


Comparative 


ICDSC 



Tahle 2 - Results and characteristics of the analyzed scales 



Scale 


Author 


Type of study 


Target 


Examiner 


Stratification 


Sensitivity/ 


Application 


Comments 








population 






specificity 


time 




Intensive 


Gusmao-Rores 


Validation for 


ICU 


Physician 


Score of 0 or 1 for each 


9B%/72.4%for 


1-2 minutes 


Scale adapted to 


Care Delirium 


etat"" 


use in Brazil 




on duty and 


item, and a higher final 


a suggested 




Portuguese and validated 


Screening 




(translation to 




nurses 


score is correlated with 


cut-off value 




for Brazil. 


Checklist 




Portuguese) 






greater severity. 


of 4 points 




Scale used more for 


(ICDSC) 
















diagnosis than for 


















evaluation. 


Cognitive Test 


Hartetal."" 


Validation 


ICU 


Physician on 


The lower the score, the 


100%/95% for 


10-15 


Able to differentiate 


of Delirium 








duty 


more severe the delirium. 


a suggested 


minutes 


delirium from dementia. 


(CTD) 












cut-off value 




Use of non-verbal 














<18 points 




language. 


Delirium 


Otter et al."* 


Evaluation and 


ICU 


Physician on 


7-10 = Mild 


69%/75%for 


3-4 minutes 


Can only be applied 


Detection 




validation 




duty 


10-19 = Moderate 


a suggested 




to patients under light 


Score (DDS) 










> 1 9 = Severe 


cut-off value 




sedation (Ramsay < 3). 














>7 points 






Memorial 


Shyamsundar 


Validation 


ICU and 


Residents or 


Score for each item: 0 = 


100%/95.5% 


10-15 


Validated in studies in 


Delirium 


et at"" 


for use in 


advanced 


physicians 


absent, 1 = mild, 2 = 


for a 


minutes 


developing countries 


Assessment 




developing 


stage cancer 


on duty 


moderate and 3 = severe. 


suggested 




without ideal ICU 


Scale (MDAS) 




countries 


Patients not 




The higher the final score. 


cut-off value 




structures and staff. 








intubated 




the greater the severity 


of 10 points 






The Neelon and 


Immers et al.™ 


Validation 


ICU, not 


Nurses 


27 to 30 - normal patients 


97.2%/82.8% 


3-4 minutes 


Easy to apply 


Champagne 






intubated 




25 to 26 - group at risk of 


for a cut-off 




Should be used only as 


Confusion 










developing delirium 


value <24 




a tool for monitoring 


Scale 










20 to 24 - mild delirium 


points 




because it establishes 


(NEECHAM) 










<1 9 - moderate to severe 






a comparison with the 












delirium 






previous 24 hours. 


Delirium 


de Negreiros 


Validation 


General UTI 


Psychiatrists 


Of the 1 B items, 1 3 


92.6%/94.6% 




Old scale, validated for 


Rating Scale- 


etal.i^" 








are used for severity 


for a 




Portuguese and for use in 


Revised-98 










assessment 


suggested 




Brazil. The validation was 


(DRS-98-R) 










The higher the final score. 


cut-off value 




performed in the general 












the greater the severity 


of 20 




patient population by 


















psychiatrists. 



ICU - intensive care unit. 
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Table 3 - Variables present in each scale 



Scale 


Number of variables 


Signs and symptoms evaluated 


DGlirium DGtBction Scors (DDS) 


8 items 


Orientation 






Agitation 






Anxiety 






Hallucinations 






Seizures 






Paroxysmal sweating 






Sleep-wake cycle 






Tremors 


Pnnn\\\\/o Toct nf n^lini im ^PT^l 

OUyi II Live ICbLUI UClll lUI 1 1 Uj 


J ILcl 1 lo 


Attontinn /Oriontatinn 

MLLCl ILIUI l/UI ICl 1 LdLIUI 1 






\/ inilc^npo 
V lyiidi iLc 






Comprehension 






Memory 


^yIomnrlc^l nDliriiim AccDccmont ^p^lt^ i^yiRA^l 
ivlclMUIIal UcllllUIII Mc)Ot;ool 1 Icl IL OLdlc llvlUMof 


1 n itomc rliwijHojH in ^7 nrni inc il ^' vft/ith A itomc ^niH tho 9nH \A/ith R itomc^ 

1 U ILCl 1 lo, UIVIUCU III Z. yi UU|J5 (1 WILI 1 4 ILCl 1 lo al lU LI IC Z.I lU VVILI 1 U ILCl 1 loj 


A ttontinn /flriontatinn 
MLLtJllLIUM/UlieillaLIUM 






ImmpHiatp mpmnn/ 
MINI ItJUId LC 1 1 ICI 1 lui y 






Behavior 






Pprrpntinn 

1 (7l LCULIUI 1 






Sleep-wake cycle 






Hallucinations 






Delusions 






Thinking alterations 


IntBnsive Car6 DGlirium ScrsGning CtiGcklist (ICDSC) 


8 items 


Attention/Orientation 






Hallucinations 






Consciousness level 






Psychomotor agitation 






Alterations of language and behavior 






Sleep-wake cycle 






Fluctuating pattern of symptoms 


The Neelon and Champagne Confusion Scale (NEECHAM) 


9 items divided in 3 sub-scales 


Attention/Orientation 






Obedience to commands 






Rpha\/inr fmntnr anH \/prhal npttprn pnH pnnp;^rannpl 

UCIIaVIUI ^IIIULUI dl lU VCIUal UuLLCIII dl lU dUUCdl Cll lUCf 






Phv/cinlnnif al rnnrlitipn (\/itpl cinnc nw/npn 
ri lyolUIULJILal LUIIUILIUII (VILdl biyil^, UAyLJt^l 1 






saturation and urinary incontinence) 


Delirium Rating Scale-Revised-98 (DRS-98-R) 


1 6 items, 3 of them used only for diagnosis and the other 1 3 for stratification 


Attention/Orientation 






Onset of symptoms 






Fluctuating nature 






Associated factors 






Sleep-wake cycle 






Immediate and delayed memory 






Illusions and hallucinations 






Delusions 






Emotional liability 






Language 






Disorders of thought 






Agitation or degradation 






Visual and special ability 



Memorial Delirium Assessment Scale 

The Memorial Delirium Assessment Scale (MDAS) 
was initially created to diagnose delirium in patients 
with advanced cancer, but it has already been tested 
and validated for use in the general ICU.*'^'^" The scale 
assesses variables of two major groups: cognition and 
behavior."^'^" Based on the score obtained, the MDAS 
allows the stratification of delirium by severity.*'''^" 

Intensive Care Delirium Screening Checklist 

The Intensive Care Delirium Screening Checklist 
(ICDSC) is a scale for delirium stratification, but it 
can also be used as a diagnostic scale,'"" and the scales 
application is easy and quick.*"^* The ICDSC consists 
of eight observed variables that are compared with 
the assessment of the previous day, and increasing 
values on the ICDSC are compatible with severity 



exhibited good correlation between examiners, as long 
as the examiners were previously trained in the scales 
application.*^*' 

Cognitive Test of Delirium 

The Cognitive Test of Delirium (CTD) evaluates 
five items, each of which receives a score of 0, 2, 4, or 6 
points. Thus, the scale has a total of 30 points possible. 
There is no subdivision described in the literature 
that correlates the severity levels with the respective 
CTD values. However, the lower the CTD value, 
the worse the clinical outcome."^* The scale is able to 
differentiate delirium from other psychiatric illnesses 
such as dementia."^' Due to the long application time, 
an abbreviated form of the CTD was created, requiring 
only a few minutes of application time, but it has not 
yet been validated for routine use in the ICU."^' 
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Stratification."" In addition, the ICDSC is useful in 
the diagnosis of subsyndromal dehrium.'^^' The ICDSC 
has the advantage of being adapted to Portuguese and 
validated for routine use in Brazil by Gusmao-Flores et 
al.*"' The ICDSC have been demonstrated to be a good 
scale to assess and monitor delirium.*'" "* 

The Neelon and Champagne Confusion Scale 

The Neelon and Champagne Confusion Scale 
(NEECHAM) was created as an instrument for nurses to 
assess delirium daily and has been validated for patients 
in the ICU"'' and those on mechanical ventilation.™ 

Delirium Rating Scale-Revised-98 

The Delirium Rating Scale-Revised-98 (DRS-R-98) is 
the oldest and most traditional scale, created to measure 
the degree of delirium in patients. Among the scales that 
allow delirium stratification, the DRS-R-98 is one of 
the most well-known and frequently used in intensive 
(12,16,18) -ji^g DRS-R-98 consists of a scale with 16 
items (3 of them used only at the moment of diagnosis 
and 13 used for stratification in successive evaluations). 
Each item receives 0 to 2 or 0 to 3 points, and the higher 
the final score, the higher the severity of the condition. 
One of the difficulties of this scale is its complexity, as 
it requires training of qualified professionals, which 
sometimes generates divergent results.*"'' The DRS-R-8 
has already been studied and validated for Portuguese by 
Negreiros et al.*^^' 

DISCUSSION 

Many scales are used to detect and evaluate patients 
with delirium. The present review identified six 
stratification scales used in ICU patients. The six scales 
have already been adequately validated in their original 
language. However, onlythe ICDSC and DRS-R-68'"'^^' 
have been translated and validated for the Portuguese 
language. Other scales need to be validated specifically 
for use in sedated critically ill patients (DDS), as they 
should only be applied in patients with Ramsay scale 
<3.*''" The CTD and ICDSC have the advantage of 
having dichotomous variables (ICDSC) and using non- 
verbal language (CTD), allowing simpler and affordable 
evaluations for intubated patients. However, the level of 
sedation may influence the accuracy of the scale.*"" 

Regarding the time of application of each instrument, 
the CTD and MDAS have a long application time 
for each patient, hindering the adherence for effective 
use in the ICU. The ideal tool would be one with an 



application time that would allow a periodic assessment 
during each shift in the ICU (due to the fluctuating 
nature of delirium), such as the ICDSC, NEECHAM 
or DDS. 

Most of the variables assessed in each scale were 
chosen based on the diagnosis by the DSM-IV criteria. 
However, some variables incorporated other symptoms 
that are less common in delirium, which decreases the 
sensitivity of the tool.*^'' One such example is the DDS, 
which evaluates signals such as tremors and paroxysmal 
sweating, findings that are not frequent in the course 
of delirium.*^^' Another important aspect is that most 
scales have variables that assess hyperactive delirium, 
such as agitation, anxiety, and hallucinations, but few 
are able to assess hypoactive delirium, which is the most 
common subtype of the disease, with specificity."*'^^' The 
hypoactive nature of the disease (drowsiness, passivity, 
and inactivity), in most cases, is an intrinsic difficulty 
of disease, which makes it virtually unrecognizable 
without the use of a suitable tool."*' The evaluation 
of behavior (and not just the agitation), attention, 
sleep-wake cycle, and the level of consciousness, such 
as the evaluation permitted by the ICDSC, allows for 
the evaluation of patients with hypoactive delirium. 
However, changes in the sleep-wake cycle, present in 
DDS, MDAS, and ICDSC, hinder precise evaluation, 
requiring longitudinal information, which can limit its 
use. 

Scales such as the NEECHAM and ICDSC have the 
advantage of being previously validated, allowing the 
application both by nurses and nursing home residents, 
as long as they are properly trained.*"'^"' With respect to 
the DRS-R-98, its validation study for use in Brazil was 
applied only by psychiatrists, although these physicians 
would not be responsible for its application in the 
ICU.*22) The other tools (DDS, MDAS, and CTD) were 
tested with the physician-on-duty as the evaluator. The 
MDAS was also validated when applied by residents. 
*'^' However, training and qualification must be applied 
prior to the use of the various instruments. With previous 
training of the professionals, most scales exhibited good 
correlations between evaluators.*^'-^^' The subgroups of 
patients to be evaluated are another important factor to 
be considered when choosing the scale. The choice of 
the tool, based on the admission type and the severity of 
the patient, influences its accuracy and correlation with 
other scales. *^^' The ICDSC was more sensitive than 
the CAM-ICU in the subgroup of surgical patients, for 
example.*^^' Therefore, the choice of the scale that will 
be used is at the discretion of each intensive care unit, 
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as long as it is correctly used with the most suitable 
professionals. 

Currently, there are several consolidated diagnostic 
methods, but those that use quantitative evaluation 
remain underused by the medical staff. The combination 
of diagnostic scales with validated instruments for 
stratification should always be considered to better 
understanding and monitoring patients with delirium. 
The DDS, for example, should only be used after the 
diagnosis is confirmed.*"" ICDSC, despite having 
been studied as a diagnostic tool, exhibits varied 
specificity. Thus, the ICDSC can generate 
false-positive results. However, meta-analyses 

and recent guidelines suggest that the CAM-ICU 
and ICDSC are the best-studied instruments for the 
diagnosis of delirium; therefore, they are suggested as 
the tools of choice for this purpose. 

The ICDSC was the most thoroughly studied tool 
among the studies identified,""'"'^'''*'^"' suggesting that 
although there is not an ideal tool, the ICDSC is the best 
suited to evaluate the stratification of delirium. Another 
important characteristic of this tool is the possibility 
of diagnosing subsyndromal delirium,*^^' which is a 
clinical condition with intermediate outcomes among 
patients with and without delirium.*^^' 



The diagnosis of delirium is already well established 
in the literature; however, its stratification is remains 
insufficiently described, which hindered the present 
review. The studies identified here are heterogeneous with 
respect to the target population, professional examiner, 
degree of sedation of the patients included, and the signs 
and symptoms evaluated, thus making impossible a 
comparison between the different scales. Therefore, only 
a descriptive analysis was possible. However, the present 
review identified the characteristics and the positive and 
negative aspects of each scale available in the literature for 
the stratification of ICU patients with delirium. 

CONCLUSION 

Six validated scales (only two validated for 
Portuguese) for the diagnosis of delirium in intensive 
care unit patients under different degrees of sedation 
(intubated or not) were identified. All of the scales 
exhibited good accuracy for the stratification of 
delirium. The most studied scale and the one best 
suited for use in the intensive care unit was the ICDSC 
because of its practicality, accuracy, and validation for 
the Portuguese language. 



RESUMO 

Objetivo: Identificar escalas capazes de estabelecer uma ava- 
lia^ao quantitativa dos sintomas do delirium em pacientes graves 
por meio de uma revisao sistematica. 

Metodos: Foram selecionados estudos que avaliaram escalas 
de estratifica^ao de delirium em pacientes internados em uni- 
dades de terapia intensiva a partir de busca na base de dados 
MedLine. Os estudos de valida^ao dessas escalas foram anali- 
sados, e foram identificados os pacientes alvos para aplica^ao, o 
avaliador, os sinais e sintomas avaliados, a dura^ao da aplica^ao, 
alem da sensibilidade e da especificidade de cada escala. 



Resultados: Seis escalas foram identificadas: o Delirium De- 
tection Score, o Cognitive Test of Delirium, a Memorial Delirium 
Assessment Scale, o Intensive Care Delirium Screening Checklist, a 
The Neelon and Champagne Confusion Scale e a Delirium Rating 
Scale-Revised-98. 

Conclusao: As escalas identificadas permitem estratifica^ao 
e acompanhamento do paciente grave com delirium. Dentre 
as seis escalas, a mais estudada e que melhor se adequa ao uso 
em unidade de terapia intensiva foi o Intensive Care Delirium 
Screening Checklist. 

Descritores: Delfrio; Avaiia^ao/metodos; Escalas; Sensibili- 
dade e especificidade; Unidades de terapia intensiva 
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